Introduction {#sec1-1}
============

In foetal life, the flap valve of the foramen ovale hinges from the antero-superior rim of the fossa ovalis posterior to the aortic root. The rims of the fossa are composed of the infolded walls of the right and left atria, with the superior and posterior rims consisting of infoldings between the attachments of the caval veins to the right atrium, and the right pulmonary veins to the left atrium.

In the majority of individuals, the flap valve overlaps the fossa\'s rim, and at birth, when the left atrial pressure exceeds right atrial pressure, the flap valve is pushed against these rims, thus occluding the foramen.[@ref1] Secundum atrial septal defects (ASD) are congenital deficiencies of the atrial septum in the fossa ovalis. Such defects are created when the flap valve is perforated or is too small to completely overlap the rim of the fossa.[@ref1]

Large defects allow significant left to right shunting of blood, resulting in volume overload of the right heart and pulmonary vascular tree.[@ref2] Untreated ASDs may cause a variety of complications. These include the eventual development of pulmonary hypertension, atrial arrhythmias and paradoxical embolisation with infarction of organs.[@ref3]

ASDs may close spontaneously in childhood.[@ref4] Persistent defects with pulmonary to systemic flow ratios (Qp/Qs) of \>1.5 are operated before school age or whenever a diagnosis is made if later.[@ref5] A variety of devices for transcatheter closure of ASDs have been developed and offer an alternative to surgical treatment.[@ref6]

A previous study in Malta had found an incidence of ASD of 2.4/1000 live births.[@ref7] These were divided into 2.0/1000 requiring intervention and 0.4/1000 live births not requiring intervention. 92% of defects not requiring intervention closed spontaneously, and the remainder had spontaneously decreased in size on follow-up.

We present a girl with a large atrial septal defect that underwent spontaneous closure.

Patient {#sec1-2}
=======

Our patient (female) was referred by her general practitioner for a persistent systolic murmur at the age of two months. She was well, thriving and had no feeding problems or other manifestations of heart disease. This was a normal vaginal delivery at term, the first born child of healthy and unrelated parents.

Clinical examination showed no abnormalities other than a short 2/6 systolic murmur at the left sternal edge. Echocardiography at four months of age showed a large defect in the fossa ovalis of at least 11 mm diameter, with moderate right heart dilation. Slight infolding of the rim of the atrial septal defect was noted but the flap valve was not seen. Mitral valve inflow velocity (MVI) 0.7 m/s vs. tricuspid inflow velocity (TVI) of 1.15 m/s (figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}). The clinical signs at this time were those of a significant atrial septal defect with a right ventricular heave, fixed splitting of the second heart sound and a loud pulmonary systolic murmur.

![Subcostal 4 chamber view -- secundum atrial septal defect](IPC-4-21-g001){#F1}

![Apical 4 chamber view: left to right flow across secundum atrial septal defect](IPC-4-21-g002){#F2}

Repeat echocardiogram at seven months confirmed the diagnosis (MVI 0.8 m/s and TVI 1.2 m/s -- figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}). At this point, a perforated flap valve that of the foramen ovale was seen over the defect, with no obstruction to left to right shunting at this time. The valve appeared aneurysmal.

![Flap valve formation across atrial septal defect](IPC-4-21-g003){#F3}

![Left to right flow across atrial septal defect](IPC-4-21-g004){#F4}

Echocardiogram at nine months of age showed that the flap valve partially covered the defect, but there was still no obstruction to left to right flow with persistent right heart dilation (MVI 0.7 m/s and TVI 1 m/s -- [figure 5](#F5){ref-type="fig"}).

![Further elongation of flap valve across atrial septal defect](IPC-4-21-g005){#F5}

An echocardiogram at 14 months of age showed that the defect was 5mm at its widest diameter with evidence of significant left to right shunting (MVI 0.6 m/s and TVI 0.9 m/s -- figures [6](#F6){ref-type="fig"} and [7](#F7){ref-type="fig"}). However, clinical examination at this time showed marked reduction in the intensity of the murmur and normal splitting of the second sound.

![Residual defect -- overall smaller](IPC-4-21-g006){#F6}

![Residual defect -- overall smaller](IPC-4-21-g007){#F7}

An echocardiogram at 23 months of age showed remarkable reduction in the size of the defect with no right heart dilation (MVI 1.1m/s and TVI 0.77 m/s -- figs [8](#F8){ref-type="fig"} and [9](#F9){ref-type="fig"}).

![Further reduction in defect size](IPC-4-21-g008){#F8}

![Further reduction in defect size](IPC-4-21-g009){#F9}

A final echocardiogram at of 3 years and 3 months of age confirmed complete resolution of the defect ([figure 10](#F10){ref-type="fig"}) with completely normal echo and normal cardiovascular examination.

![Subcostal long axis view -- no residual flow across interatrial septum](IPC-4-21-g010){#F10}

Discussion {#sec1-3}
==========

The first report of spontaneous closure of a small ASD documented by cardiac catheterisation was in 1966.[@ref8] In the following year, spontaneous closure of defects which had been large and symptomatic was also reported.[@ref9] Diagnosis after one year of age has been linked to a lesser likelihood of closure and this was found to be unrelated to the initial size at diagnosis.[@ref10] Echocardiography confirmed that large defects causing right heart volume overload can close spontaneously.[@ref11] Different processes of closure were demonstrated, including a valve mechanism at the fossa ovalis[@ref12] and by aneurysm formation of the adjoining septum.[@ref13] It is important to note that it is deficiency in the primary atrial septum that causes a defect in the fossa ovalis, and growth of this structure permits final spontaneous closure.

A prospective, echocardiographic study in 1993 on a series of infants diagnosed as having ASD by 3 months of age showed that the strongest predictive factor for closure was initial size at diagnosis. It was reported that ASDs with diameters ≥ 8 mm uniformly failed to close.[@ref4] However, this finding was not borne out in a Maltese study as some defects with sizes at diagnosis in excess of 8 mm underwent spontaneous closure.[@ref7]

Conclusion {#sec1-4}
==========

Defects larger than 8mm with significant left to right shunting may undergo spontaneous closure, and in the absence of symptoms, our threshold for device closure should remain unchanged.
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